While perceiving speech, people see mouth shapes that are systematically associated with sounds. In particular, a vertically stretched mouth produces a /woo/ sound, whereas a horizontally stretched mouth produces a /wee/ sound. We demonstrate that hearing these speech sounds alters how we see aspect ratio, a basic visual feature that contributes to perception of 3D space, objects and faces. Hearing a /woo/ sound increases the apparent vertical elongation of a shape, whereas hearing a /wee/ sound increases the apparent horizontal elongation. We further demonstrate that these sounds influence aspect ratio coding. Viewing and adapting to a tall (or flat) shape makes a subsequently presented symmetric shape appear flat (or tall). These aspect ratio aftereffects are enhanced when associated speech sounds are presented during the adaptation period, suggesting that the sounds influence visual population coding of aspect ratio. Taken together, these results extend previous demonstrations that visual information constrains auditory perception by showing the converse -speech sounds influence visual perception of a basic geometric feature.
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Introduction
Mouth shapes are systematically associated with sounds due to the anatomy of vocalization (e.g., Liberman & Mattingly, 1985; Sapir, 1929; Yehia, Rubin, & VatikiotisBateson, 1998) . Experiencing these crossmodal associations may lead to neural connectivity or multimodal tuning for visual processing of mouth shapes and auditory processing of speech sounds (Nath & Beauchamp, 2011; Wilson, 2002) . Indeed, patches of temporal cortex are activated more strongly by combinations of faces and voices than by either alone (Beauchamp, Argall, Bodurka, Duyn, & Martin, 2004) , and viewing of silent lip reading activates the auditory cortex (Calvert et al., 1997) . Behaviorally, presenting a talking face influences speech perception in infants (Kuhl & Meltzoff, 1982) and improves speech recognition in adults (von Kriegstein et al., 2008) . In a classic study, McGurk and MacDonald (1976) demonstrated that auditory perception of a phoneme was altered by a concurrently presented face pronouncing a different phoneme.
Because audition is usually regarded as the primary modality for speech perception, speech related auditoryvisual interactions have been evaluated in terms of how looking at the mouth influences hearing of speech. Here we investigated the converse. Does hearing speech sounds alter how we see shapes? We examined the perception of aspect ratio (horizontal or vertical elongation) for two reasons. First, aspect ratio is a fundamental visual feature that is population-coded in the ventral visual pathway (see Suzuki (2005) for a review), contributing to perception of 3D space, objects and faces (e.g., Biederman, 2001; Knill, 1998a Knill, , 1998b Young & Yamane, 1992) . Second, horizontal and vertical mouth elongations are ubiquitous in speech
